JOURNAL OF 


Insect Physiology 


VOLUME CONTENTS AND AUTHOR INDEX 
VOLUME 33, 1987 


PERGAMON PRESS 


Oxford - New York - Beijing - Frankfurt 
Sao Paulo - Sydney - Tokyo - Toronto 


. 


2 
a 
= 


Journal of Insect Physiology 


FOUNDED BY H. E. HINTON 


Executive Editors 


L. STRONG and R. de G. WEEVERS, Department of Zoology, 
The University, Bristol BS8 1UG, U.K. 


Editorial Board 


J. E. TREHERNE (CHAIRMAN) 
Department of Zoology, University of Cambridge, U.K. 


. BAUST (University of Houston, U.S.A.) P. A. LANGLEY (University of Bristol, U.K.) 
BELL (University of Kansas, Lawrence, U.S.A.) A. O. LEA (University of Georgia, U.S.A.) 


. BOYAN (Australian National University, Australia) A. D. LEES (Imperial College at Silwood Park, Ascot, U.K.) 
. CHIPPENDALE (University of Missouri, Columbia, 4 LOCKE (University of W. Ontario, London, Canada) 


P. G. MOBBS (University College, London, U.K.) 

|. COSENS (University of Edinburgh, U.K.) 

. DADD (University of California, Berkeley, U.S.A.) Y. Pom a orice de Neurobiologie Cellulaire du 

DAVIS (S.R.I. International, California, U.S.A.) 

ENGELMANN (University of California, U.S.A.) S. E. REYNOLDS (University of Bath, U.K.) 

. GUPTA (University of Cambridge, U.K.) D. B. SATTELLE (University of Cambridge, U.K.) 
eo HOFFMANN (Université Louis Pasteur, Strasbourg, D.S. SAUNDERS (University of Edinburgh, U.K.) 
France) S. S. TOBE (University of Toronto, Canada) 


Publishing Office: 
Pergamon Journals Ltd, Journals Production Unit, Hennock Road, Marsh Barton, Exeter, Devon EX2 8NE, England 
(Tel. Exeter (0392) 51558; Telex 42749) 


Subscription and Advertising Offices: 
North America: Pergamon Journals Inc., Maxwell House, Fairview Park, Elmsford, NY 10523, U.S.A. 
Rest of the World: Pergamon Journals Ltd, Headington Hill Hall, Oxford OX3 OBW, England (Tel. Oxford (0865) 64881) 


Annual institutional subscription rate (1987) DM 1375.00; 2-year institutional rate (1987/88) DM 2612.50; personal subscription 

rate for those whose library subscribes at the regular rate (1987) DM 214.00. Journal of Insect Physiology and the related journal 

Insect Biochemistry are available on a joint subscription at DM 2040.00 per annum (including postage and insurance), a saving 
of DM 260.00 on the separate subscription price. Prices are subject to amendment without notice. 


Microform Subscription and Back Issues 
Back issues of all previously published volumes are available in the regular editions and on microfilm and microfiche. Current 
subscriptions are available on microfiche simultaneously with the paper edition and on microfilm on completion of the annual index 
at the end of the subscription year. 


Published monthly. Copyright © 1987 Pergamon Journals Limited 


It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously submitted or published elsewhere. 
By submitting a manuscript, the authors agree that the copyright for their article is transferred to the publisher if and when the article is accepted for publication. However, 
assignment of copyright is not required from authors who work for organizations which do not permit such assignment. The copyright covers the exclusive rights to 
reproduce and distribute the article, including reprints, photographic reproductions, microform or any other reproductions of similar nature and translations. No part 
of tiis publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, electrostatic, magnetic tape, mechanical, 
photocopying, recording or otherwise, without permission in writing from the copyright holder. 


Photocopying information for users in the U.S.A. 
The Item-fee Code for this publication indicates that authorization to Photocopy items for internal or personal use is granted by the copyright holder for libraries and 
other users registered with the Copyright Clearance Center (CCC) T: ing Service provided the stated fee for copying, beyond that permitted by Section 
107 or 108 of the United States Copyright Law, is paid. The appropriate remittance of $3.00 per copy per article is paid directly to the Copyright Clearance Center 
Inc., 27 Congress Street, Salem, MA 01970. Permission for other use. The copyright owner's consent does not extend to copying for general distribution, for promotion, 
for creating new works, or for resale. Specific written permission must be obtained from the publisher for such copying. 
The Item-fee code for this publication is: 0022-1910/87 $3.00 + 0.00 


Aims and Scope 
The journal publishes papers covering a wide variety of aspects of the physiological mechanisms in insects, 
although closely related topics in other groups of Arthropods will be accepted if they are of general interest. 
Amongst the fields covered are endocrinology (mechanisms of hormone action and their role in controlling body 
processes such as moulting, reproduction, and metabolism), pheromones, neurobiology (cellular, integrative, and 
developmental), physiological pharmacology, nutrition (including food selection, digestion, and absorption), 
homeostasis, excretion, and reproductive processes of insects. Communications concerned with structure, new 
techniques, behaviour, and applied entomology will be accepted only if the subject matter has an explicit bearing 
on the physiology of insects. Papers on insect biochemistry may, with the approval of the authors, be transferred 
to the related journal, INSECT BIOCHEMISTRY, if the Editors consider the subject matter to be more 


appropriate to that journal. Each year a number of short reviews will be invited by the Editors and members 
of the Editorial Board. 


| 

} 

J.G 
w. 
G. 

G. 
J 
a 
4 
4 
3 
ne 


LIST OF CONTENTS 


VOLUME 33 


M. T. CHEESEMAN and C. GILLOTT 


T. S. ADaMs and G. G. HoLt 


D. Guzo and D. B. StoLtz 
RoBERT P. BODNARYK 


R. H. HACKMAN and Mary GOLDBERG 


WILLIAM J. BELL and CATHY TORTORICI 


SUDHIR BHARGAVA and KAREL SLAMA 


J. WitTEveen, H. A. VERHOEF and 
J. P. W. LETSCHERT 


Book Review 


Announcement 


Mark A. and JAMEs A. KLOCKE 


R. W. Couen, S. L. HEYDON, 
G. P. WALDBAUER and S. FRIEDMAN 


Marc J. KLOWDEN 

MICHAEL Ma, HE GONG, 

JIANG-ZHONG ZHANG and ROBERT GWADZ 
CHIH-MING YIN, MAKIO TAKEDA and 
ZONG-SHUN WANG 

OPENDER KOUL, KAZUHITO AMANAI 

and TETSUYA OHTAKI 

A. E. DouGtas and A. F. G. Dixon 


NUMBER 1 


1 


Organization of protein digestion in adult Calosoma 
calidum (Coleoptera : Carabidae) 

Effect of pheromone components when applied to 
different models on male sexual behaviour in the 
housefly, Musca domestica 

Observations on cellular immunity and parasitism in the 
tussock moth 


Dual control of pupal diapause by cyclic nucleotides in 
the bertha armyworm, Mamestra configurata Wlk. 


Comparative study of some expanding arthropod 
cuticies: the relation between composition, structure and 
function 

Genetic and non-genetic control of search duration in 
adults of two morphs of Drosophila melanogaster 
Growth of the prothoracic H-organ in larvae of Galleria 


Osmotic and ionic regulation in marine littoral 
Collembola 


NUMBER 2 


69 


103 


109 


Effects of azadirachtin on the nutrition and development 
of the tobacco budworm, Heliothis virescens (Fabr.) 
(Noctuidae) 


Nutrient self-selection by the omnivorous cockroach 
Supella longipalpa 


Distention-mediated egg maturation in the mosquito, 
Aedes aegypti 


Response of cultured Aedes aegypti fat bodies to 
20-hydroxyecdysone 


A juvenile hormone analogue, methoprene as a circadian 
and developmental modulator in Diatraea grandiosella 
(Pyralidae) 

Effect of azadirachtin on the endocrine events of 
Bombyx mori 

The mycetocyte symbiosis of aphids: variation with age 
and morph in virginoparae of Megoura viciae and 
Acyrthosiphon pisum 


9 
| 
39 
51 
55 
67 
68 
95 
= 
= 


D. S. RIcHARD, J. T. WARREN, Haemolymph ecdysteroid titres in diapause- and non- 
D. S. Saunpers and L. I. GILBERT diapause-destined larvae and pupae of Sarcophaga 
argyrostoma 


Jan ZDAREK and Davip L. DENLINGER Pupal ecdysis in flies: the role of ecdysteroids in its 
regulation 


Davy Jones Material from adult female Chelonus sp. directs 
expression of altered developmental programme of host 
Lepidoptera 


NUMBER 3 


VirGinia K. WALKER, KELLIE L. WATSON, 137 Vitellogenesis and fertility in Drosophila females with 
JEANETTE J. A. HOLDEN and COLIN G. H. STEEL low ecdysteroid titres; the L(3)3°7* mutation 


D. Huw Davis, M. R. STRAND 143 Changes in differential haemocyte count and in vitro 
and S. B. VINSON behaviour of plasmatocytes from host Heliothis virescens 
caused by Campoletis sonorensis polydnavirus 


RAYMOND C. DUHAMEL and JosEPH G. KUNKEL Moulting-cycle regulation of haemolymph protein clear- 
ance in cockroaches: possible size-dependent mechanism 


Boaz YUVAL and RACHEL GALUN Aspects of compound-conditioning to gustatory stimuli 
in the housefly Musca domestica L. 


H. SCHOONEVELD, H. M. ROMBERG-PRIVEE Phylogenetic differentiation of glandular cells in corpora 
and J. A. VcENSTRA cardiaca as studied immunocytochemically with region- 
specific antisera to adipokinetic hormone 


HARUHIKO ITAGAKI and WILLIAM E. CONNER Neural control of rhythmic pheromone gland exposure 
in Utetheisa ornatrix (Lepidoptera: Arctiidae) 


Roperick H. Scott and IAN R. Duce Inhibition and gamma-aminobutyric acid-induced 
conductance on locust (Schistocerca gregaria) extensor 
tibiae muscle fibres 


Developmental patterns of DNA-accumulation and 
nuclear division in the follicle epithelium of the red 
cotton bug, Dysdercus intermedius (Heteroptera) 


Jim HARDIE The corpus allatum, neurosecretion and photoperiod- 
ically controlled polymorphism in an aphid 


Grace Jones and ANITA CLICK Developmental regulation of juvenile hormone esterase 
in Trichoplusia ni: its multiple electrophoretic forms 
occur during each larval ecdysis 


NUMBER 4 


i Editorial Announcement 


M. SEFIANI Regulation of egg laying and in vitro oviductal con- 


tractions in Gryllus bimaculatus 


FRANCK COUILLAUD, BERNARD MAUCHAMP Biological, radiochemical and physicochemical evidence 


and ADRIEN GIRARDIE for the low activity of disconnected corpora allata in 


locust 


iv 


Book Review 135 
- 


Changes in eggshell permeability to oxygen during the 
early development stages in diapause eggs of Bombyx 
mori 


P. C. GreGG, B. ROBERTS Levels of ecdysteroids in diapause and non-diapause 
and S. L. WENTWORTH eggs of the Australian plague locust, Chortoicetes termi- 
nifera (Walker) 


HasimME Fuco, Jian Hua CHEN, Neurohormones in developing embryos of the silkworm, 
MAKOTO NAKAJIMA, HIROMICHI NAGASAWA Bombyx mori: the presence and characteristics of pro- 
and AKINORI SUZUKI thoracicotropic hormone-S 


DENISE VALLE, J. E. P. Lima Gomes, Rhodnius prolixus vitellogenesis: dependence upon the 
S. GOLDENBERG and E. SS.“ A blood source 


RENEE A. KRUEGER, ALBERTO B. BROCE Dissolution of granules in the Malpighian tubules of 
and THEODORE L. HOPKINS Musca autumnalis DeGeer, during mineralization of the 
puparium 


IAN ORCHARD and ANGELA B. LANGE Cockroach oviducts: the presence and release of octo- 
pamine and proctolin 


L. F. ALBAGHDADI Effects of starvation and dehydration on ionic balance 
in Schistocerca gregaria 


KIMIKO MATSUTANI and HARUYUKI SONOBE Control of diapause-factor secretion from the suboeso- 
phageal ganglion in the silkworm, Bombyx mori: the 
roles of the protocerebrum and tritocerebrum 


NUMBER 5 
Review 
M. B. A. DyamGoz 287 Insect muscle: intracellular ion concentrations and 
mechanisms of resting potential generation 


General Papers 

JOHANNE DELISLE and JEREMY N. MCNEIL Calling behaviour and pheromone titre of the true’ 
armyworm Pseudaletia unipuncta (Haw.) (Lepidoptera: 
Noctuidae) under different temperature and photo- 
periodic conditions 

ROSEMARY GRAY, ROGER MEOLA and Fat body stimulation of ecdysone synthesis in Heliothis 

G. MARK HOLMAN zea 


B. A. Dover, D. H. Davies, M. R. STRAND, Ecdysteroid-titre reduction and developmental arrest of 
R. S. Gray, L. L. KEELEY and S. B. VINSON last-instar Heliothis virescens larvae by calyx fluid from 
the parasitoid Campoletis sonorensis 


Sttvia N. M. REID, GOTTFRIED FRAENKEL™ and Extrication, the primary event in eclosion, and its rela- 
STANLEY FRIEDMAN tionship to digging, pumping and tanning in Sarcophaga 
bullata 


FERNANDO SERGIO ZUCOLOTO Feeding habits of Ceratitis capitata (Diptera: Tephriti- 
dae): can larvae recognize a nutritionally effective diet? 


M. I. BoGuS, J. R. WiSNIEWSKi and Effect of lighting conditions on endocrine events in 
B. CYMBOROWSKI Galleria mellonella 


Davip Scott and ROLLIN C. RICHMOND Evidence against an antiaphrodisiac role for cis-vaccenyl 
acetate in Drosophila melanogaster 


AnprEJ CoKL and JOACHIM THEISS Responses to pure tone stimuli and model songs of 
ventral cord neurones of Corixa punctata Ill. (Heter- - 
optera: Corixidae) 


— 
Announcement i 
v 


NUMBER 6 


Davip BEN-YAKIR 379 Growth retardation of Rhodnius prolixus symbionts by 
immunizing host against Nocardia (Rhodococcus) rhodnii 


D. S. RicHarp and D. S. SAUNDERS 385 Prothoracic gland function in diapause and non- 
diapause Sarcophaga argyrostoma and Calliphora vicina 


ALBIN MaIscH and DeTLeF BUKMANN The control of cuticular melanin and lutein incor- 
poration in the morphological colour adaptation of a 


nymphalid pupa, Inachis io L. 


YOSHIAKI OBARA 403 Avoidance of maladaptive, precocious copulation in the 
cabbage white butterfly, Pieris rapae crucivora 


JiAN Hua CHEN, HAJIME FuGo, Neurohormones in developing embryos of the silkworm, 
MAKOTO NAKAJIMA, HIROMICHI NAGASAWA Bombyx mori: the presence and characteristics of 
and AKINORI SUZUKI prothoracicotropic hormone B 


TOSHIHARU TANAKA 413 Effect of the venom of the endoparasitoid, Apanteles 
kariyai Watanabe, on the cellular defence reaction of the 
host, Pseudaletia separata Walker 


Kar_ J. SIEGERT 


Carbohydrate metabolism in Manduca sexta during late 
larval development 


G. H. GerBer and M. A. HOWLADER 


The effects of photoperiod and temperature on calling 
behaviour and egg development of the bertha army- 
worm, Mamestra configurata (Lepidoptera: Noctuidae) 


RoBERT K. VANDER MEER 


Per cent emergent weight: a roadmap to adult rhinoceros 
beetle, Oryctes rhinoceros, behaviour 


JULIAN RICKARDS, MaRY JANE KELLEHER and Strategies of freeze avoidance in larvae of the goldenrod 
KENNETH B. STOREY gall moth, Epiblema scudderiana: winter profiles of a 
natural population 


NUMBER 7 


Review 
IAN ORCHARD 451 Adipokinetic hormones—an update 


General Papers 
HaywarbD G. SPANGLER 465 Acoustically mediated pheromone release in Galleria 
mellonella (Lepidoptera: Pyralidae) 


J. D. TANG, R. E. CHARLTON, R. T. CARDE 469 Effect of allatectomy and ventral nerve cord transection 
and C.-M. YIN on calling, pheromone emission and pheromone prod- 
uction in Lymantria dispar 


MARVIN BarRR SEIGER and 477 The effect of relative humidity on photoresponse in 
JosEPH A. KERTESZ sympatric species of Drosophila: short term exposure to 
desiccating environments 


Sitvia N. M. ReipD, GOTTFRIED FRAENKEL> Extrication, the primary event in eclosion, and its neural 
and STANLEY FRIEDMAN control in Sarcophaga bullata 


JEAN-PasScCAL E. HERAULT and 487 Cyclic AMP: the second messenger of an antidiuretic 
JACQUES P. PRoUx hormone from the glandular lobes of the migratory 
locust corpora cardiaca 


Feeding causes the appearance of a factor in the hae- 


JAMES CARLISLE, BARRY LOUGHTON and 
ELIZABETH AMPLEFORD molymph that stimulates protein synthesis 


429 
rf 

: 

- 

> 
vi 


VINCENT REHDER 


RAYMOND J. C. CANNON 


Su-X1a Y1, CHIH-MING YIN and 
JoHN H. Norpin 


MARVIN Barr SEIGER and 
Davip L. WooDRUFF 


M. Vaz NungEs and A. VEERMAN 


Jim HARDIE 


SusAN M. RANKIN and BARBARA STAY 


M. T. Stva-JoTHy 


B. G. LOUGHTON 


Tom PANNABECKER, IAN ORCHARD and 
ANGELA B. LANGE 


Mary JANE KELLEHER, JULIAN RICKARDS and 
KENNETH B. STOREY 


RICHARD E. LEE JR, CHENG-PING CHEN, 
Mark H. MEACHAM and Davip L. DENLINGER 


ANDRE RoussET, COLETTE BITSCH and 
JACQUES BITSCH 


Nancy E. BECKAGE, THomas J. TEMPLETON, 
Bruce A. STIRLING and BARBARA D. NIELSEN 


CHARLES R. PAULSON and BARBARA STAY 


Epwarb E. SOUTHWICK and 
Rosin F. A. Moritz 


JAMES R. NECHOLS, MAURICE J. TAUBER and 
CATHERINE A. TAUBER 


501 Quantification of the honeybee’s proboscis reflex by 
electromyographic recordings 


509 Effects of low-temperature acclimation on the survival 
and cold tolerance of an antarctic mite 


523 The in vitro biosynthesis and secretion of glycerol by 
larval fat bodies of chilled Ostrinia nubilalis 


NUMBER 8 


529 The effect of relative humidity on photoresponse in 
sympatric species of Drosophila: long-term exposure 
to desiccating environments 


Photoperiodic time measurement in a Russian strain of 
the spider mite, Tetranychus urticae 


The photoperiodic control of wing development in the 
black bean aphid, Aphis fabae 


Distribution of allatostatin in the adult cockroach, 
Diploptera punctata and effects on corpora allata in vitro 


The structure and function of the female sperm-storage 
organs in libellulid dragonflies 


Studies on locust hypolipaemic hormone 


Adipokinetic hormones in neuroendocrine tissue of the 
larval locust: quantification and regulation on in vitro 
release 


Strategies of freeze avoidance in larvae of the goldenrod 
gall moth, Epiblema scudderiana: \aboratory investiga- 
tions of temperature cues in the regulation of cold 
hardiness 


Ontogenetic patterns of cold-hardiness and glycerol 
production in Sarcophaga crassipalpis 


Vitellogenins in the firebrat, Thermobia domestica (Pack- 
ard): immunological quantification during reproductive 
cycles and in relation to insemination (Thysanura: 
Lepismatidae) 


NUMBER 9 


603 Disruptive developmental effects of benzyl-1,3-benzo- 
dioxole derivatives on unparasitized and parasitized 
Manduca sexta larvae 


Humoral inhibition of the corpora allata in larvae of 
Diploptera punctata: role of the brain and ecdysteroids 


Social control of air ventilation in colonies of honey 
bees, Apis mellifera 


Geographical variability in ecophysiological traits con- 
trolling dormancy in Chrysopa oculata (Neuroptera: 
Chrysopidae) 


569 


a Seut TANAKA 635 Changing responses to temperature and moisture of dia- 
2 pausing and developing eggs of Allonemobius fasciatus 
(Orthoptera: Gryllidae) 
: Marc J. KLOwpEN, Epwarp E. Davis and 643 Role of the fat body in the regulation of host-seeking 
' M. F. BOWEN behaviour in the mosquito, Aedes aegypti 
; J. MACHIN and G. J. LAMPERT 647 An improved water content model for Periplaneta 
cuticle: effects of epidermis removal and cuticle damage 
Hiwe0o NaGatTa, TETSUYA OHTAKI and 657 Role of low ecdysteroid titre in acquisition of com- 
: SHO SAKURAI petence for pupal transformation in Bombyx mori 
B. G. LOUGHTON 663 Recovery from hyperlipaemia in the locust 
A. E. M. Hassan and A. K. CHARNLEY 669 The effect of Dimilin on the ultrastructure of the integu- 
ment of Manduca sexta 
i Announcement 
NUMBER 10 
Q Nett F. HADLEY and THomMas D. SCHULTZ 677 Water loss in three species of tiger beetles (Cicindela): 
. correlations with epicuticular hydrocarbons 
: L. J. CoOKSON 683 Influence of laboratory maintenance, relative humidity 
and coprophagy on ['*C]lignin degradation by Nasuti- 
termes exitiosus 
Marc J. KLOWDEN and 689 Humoral control of pre-oviposition behaviour in the 
. JACQUELYN L. BLACKMER mosquito, Aedes aegypti 
“ MICHELLE PELLISSIER SCOTT and 693 Behavioural cues trigger ovarian development in the 
JAMES F. A. TRANIELLO burying beetle, Nicrophorus tomentosus 
4 Marcery J. FaIN and CRISTINA ALVAREZ 697 The cell cycle and its relation to growth during pattern 
% regulation in wing discs of Drosophila 
E STANLEY D. BECK 707 Thermoperiod—photoperiod interactions in the deter- 
a mination of diapause in Ostrinia nubilalis 
o p EDWARD OroNA and HERNDON R. AGEE 713 Thoracic mechanoreceptors in the wing bases of Helio- 
this zea (Lepidoptera: Noctuidae) and their central 
projections 
£ Masao NaGata, Kozo TsucHIDA, 723 Physiological aspects of nm-g mutant: an ecdysteroid- 
é KUuNIMITsU SHIMIZU and NARUMI YOSHITAKE deficient mutant of the silkworm, Bombyx mori 
: Exo S. Garcia, ANDRE F. FuRTADO and 729 Effect of allatectomy on ecdysteroid-dependent develop- 
* PATRICIA DE AZAMBUJA ment of Rhodnius prolixus larvae 
Mark J. BANISTER and RICHARD H. WHITE —-_733_—~ Pigment migration in the compound eye of Manduca 
: sexta effects of light, nitrogen and carbon dioxide 
LINDA PARTRIDGE, ALISON GREEN and 745 Effects of egg-production and of exposure to males on <i 
KEVIN FOWLER female survival in Drosophila melanogaster i 
RoGeER MEOLA and JANICE READIO 751 Juvenile hormone regulation of the second biting cycle 
in Culex pipiens 
Sonny B. RAMASWAMY 755 Behavioural responses of Heliothis virescens (Lepid- 
optera: Noctuidae) to stimulation with sugars 


CaroL A. BEADLE, ISABELLE BERMUDEZ and 


761 
Davip J. BEADLE 


Book REVIEWS 769 


Amino acid uptake by neurones and glial cells from 
embryonic cockroach brain growing in vitro 


NUMBER 11 


Review 


HEINZ BREER and Davip B. SATTELLE 771 


General Papers 
BENJAMIN J. CooK and SHIRLEE MEOLA 


J. L. Witters, J. C. SCHNEIDER and 
S. B. RAMASWAMY 


A. K. Raina, H. Jarre, J. A. KLun, 
R. L. RipGway and D. K. Hayes 
P. MAKINGS 


P. B. Kocu and D. BUCKMANN 


Vaz Nunes and Jim HARDIE 


ANGHARAD M. R. GATEHOUSE, PHILIP DOBIE, 
RICHARD J. HopGes, JULIE MEIK, 
ARPAD Pusztal and DONALD BOULTER 


Hue LEE and RoGer F. Hou 


SIGFRID INGRISCH 
Tuomas M. Mowry, THOMAS ADAMs and 
JAMES R. MILLER 


Mark A. WILLIs and THomasS C. BAKER 


JEANNINE VAN HERREWEGE and J. R. Davip 


Molecular properties and functions of insect acetyl- 
choline receptors 


Nerve—muscle networks in the accessory gland tubules 
of a male insect: structural and physiological properties 


Fecundity, longevity and caloric patterns in female 
Heliothis virescens: changes with age due to flight and 
supplemental carbohydrate 


Characteristics of a neurohormone that controls sex 
pheromone production in Heliothis zea 


Survival value of Slifer’s Patches for locusts at a high 
temperature 


Hormonal control of seasonal morphs by the timing of 
ecydsteroid release in Araschnia levana L. (Nymphalidae: 
Lepidoptera) 


An instantly damping oscillator model for photoperiodic 
time measurement in the aphid Aphis fabae 


Role of carbohydrates in insect resistance in Phaseolus 
vulgaris 


Physiological roles of a yeast-like symbiote in repro- 
duction and embryonic development of the brown plant- 
hopper Nilaparvata lugens Stal. 


Oxygen consumption by developing and diapausing eggs 
of Eupholidoptera smyrnensis (Orthoptera: Tettigoniidae) 


Mechanoptical transducer for quantifying activity in 
small insect muscles 


Comparison of manoeuvres used by walking versus 
flying Grapholita molesta males during pheromone- 
mediated upwind movement 


The behaviour and coupling of the photoreceptor and 
hour-glass photoperiod timer at low temperature in the 
aphid Megoura viciae 


Effects of ethanol on the development of Drosophila 
melanogaster: comparison of two geographic popula- 
tions 


NUMBER 12 


899 


Insect cold hardiness: freezing and supercooling—an 
ecophysiological perspective 
ix 


| 

| 

| 

Review 


General Papers 
MIREILLE LAFON-CAZAL, DOMINIQUE GALLOIS, 909 Stimulatory effects of male accessory-gland extracts on 
JacQues LEHOUELLEUR and Jo&L BOCKAERT the myogenicity and the adenylate cyclase activity of the 
oviduct of Locusta migratoria 


S. A. ALLAN, K. N. SLEssor, The influence of age and task specialization on the 
M. L. Winston and G. G. S. KING production and perception of honeybee pheromones 


Berta Moritz and KARL CRAILSHEIM 


Physiology of protein digestion in the midgut of the 
honeybee (Apis mellifera L.) 


Kaus RICHTER and HEINER BIRKENBEIL 933 The effect of extracts of Ajuga reptans on moult regula- 
tion in Periplaneta americana 


Mary Bownes and LINDA PARTRIDGE 


Transfer of molecules from ejaculate to females in 
Drosophila melanogaster and Drosophila pseudoobscura 


L. BoucuHerR and J. HUIGNARD 949 Transfer of male secretions from the spermatophore to 
the female in Caryedon serratus (Ol.): analysis of the 
possible trophic role of these secretions 


Kou HaseGawa and Isamu SHIMIZU 959 In vivo and in vitro photoperiodic induction of diapause 
using isolated brain-suboesophageal ganglion com- 
plexes of the silkworm, Bombyx mori 


C. A. KNoBLOCH and C. G. H. STEEL 967 Effects of decapitation at the head critical period for 
moulting on haemolymph ecdysteroid titres in final- 
instar male and female Rhodnius prolixus (Hemiptera) 


JULIAN F. V. VINCENT and STEPHEN ABLETT Hydration and tanning in insect cuticle 


P. A. LANGLEY, L. M. OGWAL, 


Lipid digestion in the tsetse fly, Glossina morsitans 
T. FELTON and K. STAFFORD 


UNN GEHRKEN and LauRITZ SOMME 987 Increased cold hardiness in eggs of Arcynopteryx 
compacta (Plecoptera) by dehydration 


Peter G6tz, GIsELA ENDERLEIN and Immune reactions of Chironomus larvae (Insecta: 
INGE ROETTGEN Diptera) against bacteria 


x 
‘ 
4 
7 
= 
x 


